Common cellular and diverse genetic basis of thymoma-associated myasthenia gravis: role of MHC class II and AIRE genes and genetic polymorphisms.
Generation of autoreactive CD4(+) effector T cells and defective production of regulatory CD4(+) T cells inside thymomas contribute to the development of myasthenia gravis (MG) in >90% of MG(+) thymomas. The molecular basis of these abnormalities is unknown. We report here that a) expression levels of class II major histocompatibility complex (MHCII) genes are variably decreased in thymomas, most prominently in histological WHO types A and AB; b) epithelial cells of type A and AB thymomas exhibit signal transducer and activator of transcription (STAT-1)-related defects of interferon-gamma (IFN-gamma) signaling and human leukocyte antigen (HLA)-DR expression in vitro; c) the promoter III (pIII)- and pIV-driven splice variants of the MHCII transactivator (CIITA) play a key role in MHCII gene expression in thymus and thymomas; and d) the pIV CIITA promoter is heavily methylated in thymomas. Recently, we also found that expression of the autoimmune regulator (AIRE) gene is absent from approximately 95% of thymomas. Among all theses abnormalities, only better preserved expression levels of MHCII (P < 0.001) in thymomas were significantly associated with the presence of MG. Taking the association of a gain-of-function polymorphism of the CTLA-4 and PTPN22 gene with MG in thymomas into account, we conclude that these acquired cellular abnormalities of the thymoma microenvironment in concert with inherited genetic high-risk polymorphisms of immunoregulatory genes have an impact on intratumorous thymopoiesis and appear to tip the balance toward central tolerance failure and development of MG. The findings imply that IFN-gamma and STAT-1 signaling play a role in MHCII expression in the human thymus and in the pathogenesis of paraneoplastic MG.